[Phenylalanyl-tRNA synthetase from E. coli MRE-600. Effect of chemical modification of lysine residues on the enzyme interaction with substrates].
The effect of modification of Phe-RSase from E. coli MRE-600 by pyridoxal-5'-phosphate and 2', 3'-dialdehyde derivative of ATP and L-phenylalanynyl-5'-adenylate obtained by periodate oxidation on the enzyme interaction with substrates was investigated. It was shown that modification of Phe-RSase by pyridoxal-5'-phosphate and 2', 3'-dialdehyde derivative of ATP leads to a decrease of the aminoacylation rate without changing the rate of the ATP-[32P]-pyrophosphate exchange reaction. The substrate analogs L-phenylalanynol and L-phenyl-alanynyladenylate increase the degree of Phe-RSase inactivation in the aminoacylation reaction. tRNAphe strongly protects the enzyme against inactivation. ATP, both in the absence (in case of modification with pyridoxal-5'-phosphate) and in- the presence of Mg2+ and phenylalanine (in case of modification with o-ATP) exhibits a pronounced protective effect. L-Phe does not protect the enzyme against the inactivation by pyridoxal-5'-phosphate or o-ATP. The dissociation constant of the Phe-RSase[14C]-Phe-tRNAphe complex increases 2.5 -- 5-fold after the enzyme modification by pyridoxal-5'-phosphate, while the Km value for tRNAphe decreases approximately two times in the aminoacylation reaction. There are no changes in the Km values for amino acid and ATP and the Hill coefficients for all substrates tested. Modification of Phe-RSase by pyridoxal-5'-phosphate leads to a decrease of stability of the aminoacyladenylate -- enzyme complex. Oxidized L-phenylalanynyladenylate does not produce enzyme inactivation either by aminoacylation or in the isotropic ATP-PP iota exchange reaction. It is assumed that Phe-RSase from E. coli MRE-600 contains some lysine residues essential for binding and aminoacylation of tRNA, which do not occur in the ATP-binding subsite and aminoacyladenylate formation center.